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PROBLEM TO BE SOLVED: To provide a compact solid 
high molecular fuel cell system having high performance 
and capable of preventing drying of a solid high 
molecular electrolyte film. 

SOLUTION: A temperature and humidity exchanging part 
of this system is provided with a temperature and 
humidity exchange cell formed by laminating a non- 
reaction gas mesh plate 32a, a reacted gas mesh plate 
32b and a water holding porous body 30 each other 
between a front surface end plate 23a and a rear 
surface end plate 23b. A non-reaction gas inlet manifold 
24 is arranged in an upper part of the front surface end 
plate 23a, and a reacted gas outlet manifold 26 is 
arranged in a lower part thereof and a reacted gas inlet 
manifold 27 is arranged in an upper part of the rear 
surface end plate 23b, and a non- reaction gas output 
manifold 25 is arranged in a lower part thereof. The 
reacted gas and the non-reaction gas led into the 
temperature and humidity exchanging part contact with 

each other through the water holding porous body so as to exchange the temperature and 
humidity between them. 
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♦ NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By contacting the unconverted gas before passing the existing reactant gas and the 
ceil reaction section which passed the cell reaction section through the porous body of water 
retention to the polymer electrolyte fuel cell stack which uses a solid-state poly membrane as 
an electrolyte It is the polymer electrolyte fuel cell system which is equipped with a 
temperature-and-humidity exchange means to perform temperature and humidity exchange, and 
is characterized by constituting at least one side of said reactant gas so that the inside of the 
gas supply path of the shape of a mesh of at least one layer established so that said porous 
body might be touched may be circulated. 

[Claim 2] The gas supply path of the shape of said mesh is a polymer electrolyte fuel cell system 
according to claim 1 characterized by consisting of metal mesh. 

[Claim 3] The gas supply path of the shape of said mesh is a polymer electrolyte fuel cell system 
according to claim 1 characterized by consisting of mesh which consists of polymeric materials. 
[Claim 4] The gas supply path of the shape of said mesh is a polymer electrolyte fuel cell system 
according to claim 1 characterized by consisting of mesh which gave a water-repellent finish on 
the front face. 

[Claim 5] The polymer electrolyte fuel cell stack which has the rectangular cell reaction section 
and uses a solid-state poly membrane as an electrolyte. By having the same cross-section 
configuration as said polymer electrolyte fuel cell stack, and contacting the unconverted gas 
before passing the existing reactant gas and the cell reaction section which passed said cell 
reaction section through the porous body of water retention The polymer electrolyte fuel cell 
system characterized by constituting so that both the reactant gas that was equipped with a 
temperature-and-humidity exchange means to perform temperature and humidity exchange, and 
was introduced into said temperature-and-humidity exchange means may be circulated along 
with a rectangular shorter side. 

[Claim 6] Said temperature-and-humidity exchange means is a polymer electrolyte fuel cell 
system according to claim 1 to 5 characterized by said existing reactant gas and unconverted 
gas having the gas supply path which serves as counterflow mutually through said porous body. 
[Claim 7] Said temperature-and-humidity exchange means is a polymer electrolyte fuel cell 
system according to claim 1 to 5 characterized by uniting with the cell reaction section and 
being constituted. 

[Claim 8] The polymer electrolyte fuel cell system characterized by establishing a humidity 
exchange means to perform humidity exchange by having the heat exchange means of the 
polymer electrolyte fuel cell stack which uses a solid-state poly membrane as an electrolyte, the 
existing reactant gas which passed the cell reaction section, and the unconverted gas before 
passing the cell reaction section, and contacting existing reactant gas and a unconverted gas to 
the downstream of said heat exchange means through the porous body of water retention. 
[Claim 9] Said heat exchange means and a humidity exchange means are a polymer electrolyte 
fuel cell system according to claim 8 characterized by uniting with a fuel cell stack and being 
constituted while making the cross-section configuration into the same configuration as a fuel 
cell stack 
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[Claim 10] The porous body of said water retention is a polymer electrolyte fuel cell system 
according to claim 1 to 9 characterized by being formed from the layer of two or more poly 
membranes containing ion exchange membrane. 

[Claim 11] The porous body of said water retention is a polymer electrolyte fuel cell system 
according to claim 1 to 9 characterized by being formed at least from the layer of ion exchange 
membrane and two or more poly membranes containing the fibrous reinforcement film which 
performed processing of a hydrophilic property. 

[Claim 12] The porous body of said water retention is a polymer electrolyte fuel cell system 
according to claim 1 to 9 characterized by being constituted so that it may be formed from the 
layer of two or more poly membranes which contain ion exchange membrane and the fibrous 
reinforcement film at least and said fibrous reinforcement film may contact existing reactant gas. 

[Claim 13] Said existing reactant gas and unconverted gas are a polymer electrolyte fuel cell 
system according to claim 1 to 1 2 characterized by being oxidant gas. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a polymer electrolyte fuel cell system, and 
relates to the polymer electrolyte fuel cell system which improved in the temperature and 
humidity exchange structure of moving the heat and steam which are especially contained in the 
existing reactant gas of a polymer electrolyte fuel cell to a unconverted gas. 
[0002] 

[Description of the Prior Art] A fuel cell is equipment which transforms into direct electrical 
energy the chemical energy which a fuel has by making fuels, such as hydrogen, and oxidizers, 
such as air, react electrochemically. This fuel cell is divided roughly into low^emperature 
actuation fuel cells, such as an alkali mold, a solid-state macromolecule mold, and a phosphoric- 
acid mold, and elevated-temperature actuation fuel cells, such as a melting carbonate mold and 
a solid acid ghost mold, by the class of electrolyte used. Since high power density is obtained 
with compact structure and it can operate by the simple system, the polymer electrolyte fuel cell 
using the solid-state polyelectrolyte film which has proton conductivity as an electrolyte 
especially attracts attention as power sources the object for space, for cars, etc. 
[0003] Drawing 13 shows the configuration of a polymer electrolyte fuel cell. That is, a polymer 
electrolyte fuel cell consists of ion conductivity, a cell 4 which made the solid-state 
polyelectrolyte film 3 which has gas isolation pinch, and a separator 5 of gas impermeability 
which has a slot for supplying reactant gas to each electrode through catalyst bed 2a which 
becomes the gas diffusion electrode of a pair which consists of anode electrode 1 a and cathode 
electrode 1 b from Pt etc., respectively, and 2b. And if oxidant gas, such as air, is supplied to 
anode electrode la at fuel gas, such as hydrogen, and cathode electrode lb, electromotive force 
will arise in a cell 4 according to electrochemical reaction. The electromotive force of this cell 4 
is used as a cell stack which usually carried out the laminating of two or more cells to about IV 
at most since it was low. 

[0004] Since this electrochemical reaction is exothermic reaction, it needs to remove surplus 
heat. Therefore, the cooling plate 7 which circulated the refrigerant is inserted in the interior 
every cell layered product 6 which carried out two or more laminatings of the cell 4 through the 
separator 5. Moreover, since the danger of explosion by combustible gas, such as decline in the 
rate of gas utilization and hydrogen, produces the gas leak to the outside of a system, the gas 
seal of between the solid-state polyelectrolyte film 3 and a separator 5 is carried out by the 
sealing compound 8. Furthermore, although water is generated in connection with electrode 
reaction, since gaseous diffusion nature will get worse if water condenses in the electrode 
reaction section, this water consists of cathode electrode lb so that it may be discharged out of 
a cell with a unconverted gas. 

[0005] Moreover, although the perfluoro sulfonic-acid film which is fluorine system ion exchange 
membrane is known as solid-state polyelectrolyte film 3, for example, these solid-state 
polyelectrolyte film functions as ion conductivity matter by having and carrying out the 
saturation water of the exchange group of a hydrogen ion into a molecule. 
[0006] However, if the solid-state polyelectrolyte film dries conversely, since ion conductivity 
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will get worse and the cell engine performance will fall remarkably, the various technique of 
preventing desiccation of the solid-state polyelectrolyte film is known. For example, there is the 
technique of humidifying and supplying reactant gas to both sides of steam transparency film like 
the solid-state polyelectrolyte film beforehand using water and the humidifier of the structure of 
circulating reactant gas. In this case, the humidifier is usually united with the cell stack. 
Moreover, if the reactant gas supplied to an anode electrode and a cathode electrode is 
circulated so that it may counter mutually, an operating temperature is made into 60 degrees C 
or less and the relative humidity of reactant gas is raised, it is also known that it can generate 
electricity without humidifying reactant gas. 

[0007] On the other hand, the approach of humidifying a unconverted gas is proposed like 
invention shown in JP,6~132038,A by leading existing reactant gas and a unconverted gas to the 
gas chamber separated with the steam transparency film, respectively, in this case, since a 
steam is generated by the cathode side in connection with electrode reaction, the steam near 
saturation or it is contained in existing reactant gas — things — On the other hand, since 
there are few water vapor contents contained in a unconverted gas, a steam part pressure 
deficit can arise in each gas, and they can carry out concentration difFusion of the steam by 
making this into driving force. 

[0008] Moreover, when applying to mount about the configuration of a cell stack as shown in 
JP,10~172587,A for example, making a cell stack fiat is known from the need of installing a stack 
in the under floor of habitation space, and installing in up-and-down narrow space. In this case, 
the separator which is a main component serves as a rectangle configuration, and in order to 
secure the rate of flow, it has the composition of passing reactant gas along a long side. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there are various troubles which are 
described below in the approach of humidifying reactant gas by humidifier which was mentioned 
above, or humidity exchange. That is, with the humidifier of the structure of circulating water and 
reactant gas to both sides of the steam transparency film, if outside air temperature falls at 0 
degree C or less, freezing will arise in water passage, and there is a possibility that lock out of 
passage may be caused, steam transparency ^MoMt may be torn by icy cubical expansion, or a 
separator may deform. 

[0010] On the other hand, when performing non-humidified operation, without using a humidifier, 
in order to operate below 60 degrees C lower than 70-90 degrees 0 which is the usual operating 
temperature for a problem to to be not only in the long term stability of the solid-state 
polyelectrolyte film or a cell property, but, with a fuel which contains CO in a fuel like reformed 
gas, anodic polarization increases by CO poisoning of an anode catalyst, and there is a problem 
that a cell property falls remarkably. 

[0011] furthermore, by the approach of humidifying by leading existing reactant gas and a 
unconverted gas to the gas chamber separated with the steam transparency film, respectively 
Since [ in order to humidify only by the steam part pressure deficit of ring main / the diffused 
resistor by the steam concentration gradient by the side of existing reactant gas, the diffused 
resistor in the steam transparency film, since diffused resistors of a steam, such as a diffused 
resistor by the side of a unconverted gas, become very large further ], There is a problem also in 
tooth-space-constraint at the same time a big humidifier is needed and cost starts, in carrying 
out sufficient humidification. 

[0012] Moreover, when the structure which united the humidifier with the cell stack which has a 
rectangular cross section is adopted and reactant gas is passed along with the long side side of 
a humidifier, there is a fault that the flow rate which flows a humidifier becomes [ a pressure 
loss ] very large per one eel since many [ as compared with the cell section / generally ]. When 
a pressure loss becomes large, it is necessary to raise the pressure for supplying gas, and will 
lead to the power for it increasing, and the degradation of a system will be caused. Furthermore, 
since a big fan or a big compressor is needed when reactant gas is air, the installation tooth 
space and cost pose a big problem. 

[0013] This invention is proposed in order to cancel the trouble of the conventional technique 
which was mentioned above, and the purpose prevents desiccation of the solid-state 
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polyelectrolyte film, and is to offer a highly efficient and compact polymer electrolyte fuel cell 

system. 

[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a 
polymer electrolyte fuel cell system according to claim 1 By contacting the unconverted gas 
before passing the existing reactant gas and the ceil reaction section which passed the cell 
reaction section through the porous body of water retention to the polymer electrolyte fuel cell 
stack which uses a solid-state poly membrane as an electrolyte It has a temperature-and- 
humidity exchange means to perform temperature and humidity exchange, and at least one side 
of said reactant gas is characterized by constituting so that the inside of the gas supply path of 
the shape of a mesh of at least one layer established so that said porous body might be touched 
may be circulated. 

[001 5] Invention according to claim 2 is characterized by the gas supply path of the shape of 
said mesh consisting of metal mesh in a polymer electrolyte fuel ceil system according to claim 
1. Invention according to claim 3 is characterized by consisting of mesh which the gas supply 
path of the shape of said mesh becomes from polymeric materials in a polymer electrolyte fuel 
cell system according to claim 1. Invention according to claim 4 is characterized by the gas 
supply path of the shape of said mesh consisting of mesh which gave a water-repellent finish on 
the front face in a polymer electrolyte fuel cell system according to claim 1. 
[0016] According to invention of claim 1 thru/or claim 4 which has the above configurations, 
when a low-temperature unconverted gas and hot existing reactant gas contact through the 
porous body of water retention through mesh-like passage, condensation of the moisture 
contained in existing reactant gas by the porous body arises, and a porous body gets wet with 
the water of condensation. Moreover, since heat exchange is also performed to coincidence, 
while the temperature of a unconverted gas rises, evaporation of the moisture from a porous 
body arises and a unconverted gas is humidified. That is, humidification becomes possible, 
without using liquefied water. Furthermore, since a gas supply path is mesh-like passage and 
temperature and humidity exchange are performed from both sides of a porous body except for 
the location which touches an end plate, it becomes possible to perform temperature-and- 
humidity exchange efficientiy. Moreover, the passage where a configuration is cheap simply can 
be offered by using the mesh of stainless steel or a macromolecule as a mesh. And in order to 
make liquefied water collected on a mesh discharge promptiy, the mesh passage where a 
pressure loss is more low can be formed by giving a water-repellent finish at a mesh. Therefore, 
it becomes possible to offer a compact and cheap polymer electrolyte fuel cell system also to 
freezing strongly. 

[0017] A polymer electrolyte fuel cell system according to claim 5 The polymer electrolyte fuel 
cell stack which has the rectangular ceil reaction section and uses a solid-state poly membrane 
as an electrolyte. By having the same cross-section configuration as said polymer electrolyte 
fuel cell stack, and contacting the unconverted gas before passing the existing reactant gas and 
the cell reaction section which passed said cell reaction section through the porous body of 
water retention It has a temperature-and-humidity exchange means to perform temperature and 
humidity exchange, and is characterized by constituting so that both the reactant gas introduced 
into said temperature-and-humidity exchange means may be circulated along with a rectangular 
shorter side. 

[0018] Since both the reactant gas introduced into the temperature-and-humidity exchange 
means is circulated along with a rectangular shorter side according to invention according to 
claim 5 which has the above configurations, passage die length becomes short and the large 
passage cross section can be taken, the pressure loss of the temperature-and-humidity 
exchange section can be made small. 

[0019] In a polymer electrolyte fuel cell system according to claim 1 to 5, as for invention 
according to claim 6, a temperature-and-humidity exchange means is characterized by existing 
reactant gas and a unconverted gas having the gas supply path which serves as counterflow 
mutually through a porous body. Since temperature efficiency and humidity efficiency can be 
enlarged in a limited area according to invention according to claim 6 which has the above 
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configurations, the compact temperature-and-humidity exchange section can be offered. 
[0020] Invention according to claim 7 is characterized by for a temperature-and-humidity 
exchange means uniting with the cell reaction section, and constituting it in a polymer electrolyte 
fuel cell system according to claim 1 to 5. Since the heat dissipation from piping can be lost 
while according to invention according to claim 7 which has the above configurations it becomes 
unnecessary to make useless piping connection and being able to raise space efficiency by 
uniting with the cell reaction section and constituting a temperature-and-humidity exchange 
means, a system with more high effectiveness can be offered. 

[0021] A polymer electrolyte fuel cell system according to claim 8 is equipped with the heat 
exchange means of the polymer electrolyte fuel cell stack which uses a solid-state poly 
membrane as an electrolyte, the existing reactant gas which passed the cell reaction section, 
and the unconverted gas before passing the cell reaction section, and is characterized by 
establishing a humidity exchange means to perform humidity exchange by contacting existing 
reactant gas and a unconverted gas to the downstream of said heat exchange means through 
the porous body of water retention. 

[0022] Since according to invention according to claim 8 which has the above configurations 
humidity exchange is carried out after performing temperature exchange, more efficient humidity 
exchange is attained. That is, since generation water serves as a steam and is contained, the 
enthalpy of existing reactant gas is several times as large as the enthalpy which a unconverted 
gas holds. That is, since the fall of the temperature of existing reactant gas is not so large and 
the temperature of a unconverted gas will fully be raised compared with the rise of the 
temperature of a unconverted gas, if heat exchange of the ring main is carried out, if humidity 
exchange is carried out, since a partial pressure difference can take more greatly, more efficient 
humidity exchange is attained. That is, a compactor system can be offered. 
[0023] In a polymer electrolyte fuel cell system according to claim 8, invention according to 
claim 9 is characterized by having united with the fuel ceil stack and constituting while it makes 
the cross-section configurations of a heat exchange means and a humidity exchange means the 
same configuration as a fuel cell stack. Since the heat dissipation from piping can be lost while 
according to invention according to claim 9 which has the above configurations it becomes 
unnecessary to make useless piping connection and being able to raise space efficiency by 
unifying and constituting a heat exchange means, a humidity exchange means, and a fuel cell 
stack, a system with more high effectiveness can be offered. 

[0024] Invention according to claim 10 is characterized by forming the porous body of water 
retention from the layer of two or more poly membranes containing ion exchange membrane in a 
polymer electrolyte fuel cell system according to claim 1 to 9. Ion exchange membrane is 
excellent in the selectivity of gas, only the moisture contained in existing reactant gas is made to 
penetrate, and since gas, such as other gas, i.e., hydrogen, oxygen, and nitrogen, has the 
description which is not made to penetrate, it becomes possible [ suppressing the leakage of the 
gas from a unconverted gas with a high pressure to low existing reactant gas to the minimum ]. 
therefore — a system distribution with high effectiveness is possible — ** — it becomes. 
[0025] Invention according to claim 1 1 is characterized by forming the porous body of water 
retention at least from the layer of ion exchange membrane and two or more poly membranes 
containing the fibrous reinforcement film which performed processing of a hydrophilic property in 
a polymer electrolyte fuel cell system according to claim 1 to 9. In invention according to claim 
11, while making only moisture penetrate by using ion exchange membrane, in order to supply the 
water of condensation of the steam in existing reactant gas to stability, the reinforcement film of 
the hydrophilic property which improved water retention is used for ion exchange membrane. By 
this, since the increase of the reinforcement of ion exchange membrane and endurance can be 
sharply improved while always being able to hold the moisture for humidifying a unconverted gas 
uniformly to a film surface by capillarity, efficient humidification can be performed and a reliable 
system can be offered. 

[0026] Invention according to claim 1 2 is characterized by constituting the porous body of water 
retention so that it may be formed from the layer of two or more poly membranes which contain 
ion exchange membrane and the fibrous reinforcement film at least and said fibrous 
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reinforcement film may contact existing reactant gas in a polymer electrolyte fuel cell system 
according to claim 1 to 9. According to invention according to claim 1 2 which has the above 
configurations, since the water of condensation can be retained positively, more uniform ^^i^^ is 
securabte with capillarity. 

[0027] Invention according to claim 13 is characterized by said existing reactant gas and 
unconverted gas being oxidant gas in a polymer electrolyte fuel cell system according to claim 1 
to 9. In using air as an oxidizer generally, since the utilization factor of oxygen is low, an air flow 
rate increases several times to fuel gas low [ an oxygen density ]. Therefore, while a required 
humidification moisture content can simplify structure by oxidant gas's mostly coming out and 
considering as the temperature-and-humidity exchange section only for an oxidizer for a certain 
reason, the miniaturization of it is also attained. Moreover, when using the reformed gas of a 
hydrocarbon system fuel as fuel gas, moisture is essentially contained and it is a reason only for 
oxidant gas that it is not necessary to humidify specially, either, 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of 
operation of this invention is concretely explained with reference to a drawing. 
[0029] [1. 1st operation gestalt] 

[1-1. configuration] drawing 1 is the decomposition perspective view showing the configuration 
of the 1st operation gestalt of the polymer electrolyte fuel cell system of this invention. In 
addition, this operation gestalt shows the example which performs temperature-and-humidity 
exchange of the air which is oxidant gas. That is, as shown in drawing 1 , the cell section 9 and 
the temperature-and-humidity exchange section 10 are unified, and the polymer electrolyte fuel 
cell system of this operation gestalt is constituted. The cell section unreacted oxidant gas inlet 
port 1 7 for introducing into the cell section the unreacted air which is oxidant gas, and the cell 
'MesMc reaction oxidant gas outlet 18 for discharging reacted oxidant gas from the cell section are 
established in the plane of composition with the temperature-and-humidity exchange section 10 
of the cell section 9. Moreover, the cell section cooling-medium outlet 22 for discharging the cell 
section cooling-medium inlet port 21 and cooling medium for introducing the cell section fuel gas 
outlet 20 for discharging the cell section fuel gas inlet port 19 for introducing fuel gas into the 
cell section and fuel gas from the cell section and a cooling medium into the cell section from 
the cell section is formed. 

[0030] On the other hand, the unreacted oxidant gas inlet port 1 2 for introducing into the 
temperature-and-humidity exchange section 10 the unreacted air which is oxidant gas, and the 
reacted oxidant gas outlet 1 1 for discharging reacted oxidant gas from the temperature-and- 
humidity exchange section 10 are established in the front face at the temperature-and-humidity 
exchange section 10. Moreover, the cooling-medium outlet 16 for discharging the cooling- 
medium inlet port 15 and cooling medium for introducing the fuel gas outlet 14 for discharging 
the fuel gas inlet port 13 for introducing fuel gas into the temperature-and-humidity exchange 
section 10 and fuel gas from the temperature-and-humidity exchange section 10 and a cooling 
medium into the temperature-and-humidity exchange section 10 from the temperature-and- 
humidity exchange section 10 is formed. 

[0031] Moreover, the unconverted-gas inlet-port manifold 24 which is open for free passage at 
said unreacted oxidant gas inlet port 12, and the existing reactant gas outlet manifold 26 which is 
open for free passage to said reacted oxidant gas outlet 1 1 are formed in end-plate 23a of the 
front face of the temperature-and-humidity exchange section 10. On the other hand, the 
unconverted-gas outlet manifold 25 which is open for free passage at said cell section unreacted 
oxidant gas inlet port 1 7, and the existing reactant gas inlet-port manifold 27 which is open for 
free passage to said cell reaction oxidant gas outlet 18 are formed in end-plate 23b on the 
back. In addition, since the temperature-and-humidity exchange section 10 of this operation 
gestalt is aimed only at the air which is oxidant gas, each of fuel gas, cooling media, etc. passes 
the manifold hole which was prepared in the temperature-and-humidity exchange section 10 and 
which is mentioned later, and they is constituted so that the cell section 9 may be supplied. 
[0032] Drawing 2 shows drawing of longitudinal section of the temperature-and-humidity 
exchange section. That is, the temperature-and-humidity exchange section is equipped with the 
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temperature-and-humidity exchange eel which comes to carry out the laminating of the porous 
body 30 of unconverted-gas mesh plate 32a, existing reactant gas mesh plate 32b, and water 
retention by turns between front end-plate 23a and end-plate 23b on the back. Moreover, the 
unconverted-gas inlet-port manifold 24 mentioned above is arranged in the upper part of front 
end-plate 23a, and the existing reactant gas outlet manifold 26 mentioned above is arranged in it 
by the lower part. On the other hand, the existing reactant gas inlet-port manifold 27 mentioned 
above is arranged in the upper part of end-plate 23b on the back, and the unconverted-gas 
outlet manifold 25 mentioned above is arranged in it by the lower part 

[0033] Then, said porous body 30 and mesh plate 32 are explained. In this invention, functions 
required for a porous body are that heat exchange is efficiently performed through a porous 
body, that the water of condensation of the steam contained in existing reactant gas can be held 
to a porous body, and that the permeability of gases other than a steam is small while the 
condensed water passes along a porous body with osmotic pressure and can evaporate 
according to the difference of the steam partial pressure in a front face in a unconverted-gas 
side. 

[0034] The porous body which stuck the thin film with the small pore diameter of 1 micrometer 
or less on the front face of the nonwoven fabric which processed the hydrophilic property as a 
porous body 30 is used in order to fill these requirements with this operation gestalt Moreover, 
as this thin film, the ion exchange membrane excellent in the permselectivity of gas is used. And 
if unreacted air and reacted air contact through a porous body 30, since the temperature of a 
unconverted gas is lower than the temperature of existing reactant gas, the steam contained in 
existing reactant gas will condense within a porous body, the whole porous body will get wet, 
evaporation by the partial pressure difference will take place by the unconverted-gas side, and a 
unconverted gas will be humidified. 

[0035] Moreover, the mesh 31 for circulating the air which is oxidant gas is included in the 
center section, the gas seal 43 was formed in the perimeter, and the mesh plate 32 has 
prevented the leakage by the perimeter of air, as shown in drawing 3 and draw ing 4 . Although 
the mesh used here is a stainless mesh, you may be aluminum which is not restricted to this and 
performed anticorrosion processing, and the mesh using the ingredient of a macromolecule 
system is also available. However, as weave of a mesh, a plain weave etc. must be the mesh to 
which gas can circulate in the direction of a field. Moreover, it must be the mesh to which gas, 
such as a grating mesh which prepared the fine end lifting, can circulate in the direction of a field 
as a configuration of a mesh from what wove thin lines, such as a plain weave and twill, and the 
sheet metal on monotonous. 

[0036] Furthermore, the passage pressure loss of a mesh can be decreased by carrying out 
water repellent finishing to this mesh by discharging effectively the water of condensation 
produced by condensation from mesh passage. Moreover, it is also possible by forming two or 
more mesh layers to reduce a passage pressure loss or to raise reinforcement more. 
Furthermore, it cannot be overemphasized by considering as two or more mesh layers which 
performed water repellent finishing and hydrophilic processing that a more effective wastewater 
function and a water retention function can be given. 

[0037] In addition, drawing 3 is the top view having shown unconverted-gas mesh plate 32a in a 
temperature-and-humidity exchange eel, and drawing 4 is the top view having shown existing 
reactant gas mesh plate 32b. That is, as shown in drawing 3 , in unconverted-gas mesh plate 
32a, the mesh 31 prepared in the center section is opened for free passage with the 
unconverted-gas inlet-port manifold hole 40 prepared in the upper part, and the unconverted- 
gas outlet manifold hole 41 prepared in the lower part On the other hand, as shown in dra wi ng 
4 , the mesh 31 prepared in the center section in existing reactant gas mesh plate 32b is opened 
for free passage with the existing reactant gas inlet-port manifold hole 42 prepared in the upper 
part, and the existing reactant gas outlet manifold hole 39 prepared in the lower part. 
[0038] Moreover, as shown in drawing 3 and drawing 4 , the manifold hole of each gas is prepared 
in the gas seal 43. That is, the fuel gas inlet-port manifold hole 35 and the cooling-medium inlet- 
port manifold hole 37 are formed in the left-hand side section of a mesh 31, and the fuel gas 
outlet manifold hole 36 and the cooling-medium outlet manifold hole 38 are formed in the right- 
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hand side section. 

[0039] [1-2. operation] The polymer electrolyte fuel cell system of this operation gestalt which 
has the above configurations acts as follows. That is, the unreacted air which is oxidant gas is 
led to the temperature-and-humidity exchange section 10 through the air inlet section 12 
prepared in end-plate 23a of the front face of the temperature-and-humidity exchange section 
10, passes along the unconverted-gas inlet-port manifold 24 formed in the interior of front end- 
plate 23a, is distributed to each temperature-and-humidity exchange eel, and is introduced 
through the unconverted-gas outlet manifold 25 to the cell section 9. The elevated temperature 
discharged from the cell section by coincidence and highly humid reacted air pass along the 
existing reactant gas inlet-port manifold 27 formed in end-plate 23b on the back, are distributed 
to a temperature-and-humidity exchange eel, and are discharged outside through the existing 
reactant gas outlet manifold 26. 

[0040] The temperature-and-humidity exchange eel has structure which carried out the 
laminating of the porous body 30 of unconverted-gas mesh plate 32a, existing reactant gas mesh 
plate 32b, and water retention by turns as shown in drawing 2 , and when unreacted air and 
reacted air contact through a porous body 30, temperature-and-humidity exchange is performed. 
That is, since the temperature of a unconverted gas is lower than the temperature of existing 
reactant gas, if both contact, the steam contained in existing reactant gas will condense within a 
porous body, the whole porous body will get wet, evaporation by the partial pressure difference 
will take place by the unconverted-gas side, and a unconverted gas will be humidified. 
[0041] In this case, it sets to unconverted-gas mesh plate 32a in a temperature-and-humidity 
exchange cel. As shown in drawing 2 and drawing 3 , the unconverted gas led to the 
temperature-and-humidity exchange section through the unconverted-gas inlet-port manifold 24 
in front end-plate 23a After being led to the unconverted-gas inlet-port manifold hole 40, 
passing along the passage of a mesh 31 and performing existing reactant gas, temperature, and 
humidity exchange, it becomes an elevated temperature and highly humid air, and is drawn to the 
unconverted-gas outlet manifold hole 41. The air which came out of the unconverted-gas outlet 
manifold hole 41 passes along the unconverted-gas outlet manifold 25 formed in the interior of 
end-plate 23b on the back, and is led to the unreacted oxidant gas inlet port 1 7 of the cell 
section. 

[0042] On the other hand, it sets to existing reactant gas mesh plate 32b in a temperature-and- 
humidity exchange cel. As shown in drawing 2 and drawing 4 , the elevated temperature and the 
highly humid existing reactant gas which were led to the temperature-and-humidity exchange 
section through the existing reactant gas inlet-port manifold 27 in end-plate 23b on the back It 
is led to the existing reactant gas inlet-port manifold hole 42, and passes along the passage of a 
mesh 31* After performing a unconverted gas, temperature, and humidity exchange, it passes 
along the existing reactant gas outlet manifold hole 39, passes along the existing reactant gas 
outlet manifold 26 formed in the interior of front end-plate 23a, and is discharged outside. 
[0043] In addition, since the temperature-and-humidity exchange section of this operation 
gestalt is aimed only at the air which is oxidant gas, each of fuel gas, cooling media, etc. passes 
the manifold hole prepared in the temperature-and-humidity exchange section, and is supplied to 
the cell section. 

[0044] [1-3. effectiveness] Since a unconverted gas and existing reactant gas can be made into 
the elevated temperature and the highly humid condition that it was suitable for the cell reaction 
in the unconverted gas, temperature and by carrying out humidity exchange in the temperature- 
and-humidity exchange section in this way according to this operation gestalt, in order to 
humidify a unconverted gas, it is not necessary to use liquid-like water, and there is no problem 
of freezing at the time of low temperature. 

[0045] Furthermore, since temperature and humidity exchange are performed by both sides of a 
mesh by constituting the reactant gas passage inside the temperature-and-humidity exchange 
section from passage of the shape of a mesh of one layer or two or more layers and exchange 
area can be made into the maximum, it can consider as a compactor system. Moreover, the 
amount of condensation of the steam contained in existing reactant gas increases, and since 
supply of the water to the porous body which touches existing reactant gas is stabilized more, a 
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more reliable system can be offered. 

[0046] Moreover, in order that this mesh may work as a heat transfer fin by using the mesh of 
metals, such as a stainless mesh or aluminum, it can consider as the still compactor 
temperature-and-humidity exchange section from more efficient heat exchange being performed. 
Moreover, although there is a thermal loss somewhat, the very lightweight and cheap 
temperature-and-humidrty exchange section can be constituted by using polymeric materials for 
a mesh. 

[0047] Moreover, although the passage cross section will decrease and the pressure loss of 
passage will increase if the water of condensation comes out beyond the water retention 
capacity of a porous body and collects into a mesh, by performing water repellent finishing to the 
member which constitutes a mesh, the water of condensation can be discharged promptly and 
the pressure loss of passage can be made low. Consequently, since the pressure which supplies 
reactant gas is small-**(ed) and the power for it can be reduced, a more efficient system 
distribution becomes possible. Discharge of more effective water and improvement in water 
retention can be enabled by making a mesh layer into two or more layers furthermore, combining 
what has a fine eye, and a rude thing, or combining water-repellent finish and hydrophilic 
processing. 

[0048] Furthermore, a heat loss is lost by unifying the temperature-and-humidity exchange 
section and the cell section, since it not only becomes efficient, but connecting piping becomes 
unnecessary, space efficiency can be made into the maximum and a compact system can be 
offered. 

[0049] Moreover, as reactant gas, the air side which is an oxidizer is quantitatively dominant, and 
since a system can be simplified when using reformed gas, and it sets only air which is oxidant 
gas as the target of the temperature-and-humidity exchange section, since the fuel gas side is 
humidified to some extent, a compact and cheap system can be offered. 

[0050] Since the passage by the side of a unconverted gas is secured in this operation gestalt in 
order to add the force which is [an operation gestalt] besides 1-4. and which usually forces a 
porous body on an existing reactant gas side from a unconverted-gas side since the pressure of 
a unconverted gas is higher than the pressure of existing reactant gas although mesh passage is 
established in the gas passageway of both a unconverted gas and existing reactant gas, the 
mesh by the side of a unconverted gas may be omitted. 

[0051] Moreover, although it is the configuration that the temperature-and-humidity exchange 
section and the cell section were unified with this operation gestalt, where this is separated, you 
may use it. However, since it is necessary to connect both by piping when it considers as the 
separated configuration, the heat dissipation loss from piping and the decline in space efficiency 
are not escaped. Furthermore, although a mesh was used with this operation gestalt, it cannot be 
overemphasized that a porous body with effectiveness equivalent to a mesh can be used instead 
of a mesh. 

[0052] [ — 2. — 2nd operation gestalt] — the 2nd operation gestalt is the modification of the 
above-mentioned 1st operation gestalt, and shows the case where the cross-section 
configuration of a cell stack is flat. 

[0053] When applying a [2-1. configuration] polymer electrolyte fuel cell system to the object for 
mount, or a domestic appliance, miniaturization is a very important problem. In installing to an 
up-and-down narrow tooth space especially, a flat cell stack is needed. Drawing 5 shows 
unconverted-gas mesh plate 32a of the temperature-and-humidity exchange section when the 
cell stack is carrying out the flattened section. Corresponding to the configuration of a cell 
stack, unconverted-gas mesh plate 32a also has the short upper and lower sides, and has a long 
rectangle at right and left so that clearly from drawing. 

[0054] Moreover, as shown in drawing 5 , in unconverted-gas mesh plate 32a, the unreacted air 
which the mesh 31 prepared in the center section is opened for free passage with the 
unconverted-gas inlet-port manifold hole 40 prepared in the upper part and the unconverted-gas 
outlet manifold hole 41 prepared in the lower part, and was led to the unconverted-gas inlet-port 
manifold hole 40 passes along the mesh section 31, and it is constituted so that it may be led to 
the unconverted-gas outlet manifold hole 41. 
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[0055] Similariy, also in existing reactant gas mesh plate 32b, as shown in drawing 6 , the mesh 
31 prepared in the center section Are open for free passage with the existing reactant gas inlet- 
port manifold hole 42 prepared in the upper part, and the existing reactant gas outlet manifold 
hole 39 prepared in the lower part The reacted air led to the existing reactant gas inlet-port 
manifold hole 42 passes along the mesh section 31 « and it is constituted so that it may be led to 
the existing reactant gas outlet manifold hole 39. In addition, the same sign is given to drawing 3 
dnd drawin g 4 which were shown with the above-mentioned 1st operation gestalt, and a common 
part, and explanation is omitted. 

[0056] In the cell section and the temperature-and-humidity exchange section of the rectangular 
section like this operation gestalt, it becomes very important to make the passage pressure loss 
of reactant gas low. In this case, in the cell section, since it is necessary to secure the rate of 
flow of reactant gas to some extent in order to secure the engine performance of a cell, it is as 
explanation of the conventional example having also described to pass reactant gas along a long 
side. On the other hand, in the temperature-and-humidity exchange section, since the engine 
performance is not necessarily greatly influenced by the rate of flow, it consists of these 
operation gestalten so that reactant gas may be passed along with a shorter side. 
[0057] [2-2. operation] The polymer electrolyte fuel cell system of this operation gestalt which 
has the above configurations as well as the 1st operation gestalt acts. That is, after the 
unconverted gas led to unconverted-gas mesh plate 32a in a temperature-and-humidity 
exchange eel is led to the unconverted-gas inlet-port manifold hole 40, flows the passage of a 
mesh 31 in the direction of a shorter side and performs existing reactant gas, temperature, and 
humidity exchange, it serves as an elevated temperature and highly humid air, and is drawn to 
the unconverted-gas outlet manifold hole 41. On the other hand, after the elevated temperature 
and the highly humid existing reactant gas which were led to existing reactant gas mesh plate 
32b in a temperature-and-humidity exchange eel are led to the existing reactant gas inlet-port 
manifold hole 42, flow the passage of a mesh 31 in the direction of a shorter side and perform a 
unconverted gas, temperature, and humidity exchange, they pass along the existing reactant gas 
outlet manifold hole 39, and are discharged outside. 

[0058] Generally, the quantity of gas flow to which a humidiftcation unit flows in one 
temperature-and-humidity exchange eel since it is small as compared with a cell stack 
corresponds by several times the cell cel. Therefore, since a unconverted gas and existing 
reactant gas have a serial relation when it passes along a long side tike the cell section, a very 
big pressure loss arises. However, in this operation gestalt, since the flow of the reactant gas 
inside the temperature-and-humidity exchange section can be passed along the direction of a 
shorter side, passage die length can be shortened and a passage pressure loss can be made 
small. Moreover, since the passage cross section is made greatly, the rate of flow of reactant 
gas can be made small, and a pressure loss can be made still smaller. 

[0059] [2-3. effectiveness] Since passage die length can be shortened since the flow of the 
reactant gas in the temperature-and-humidity exchange section can be passed along the 
direction of a shorter side, and the passage cross section is greatly made in this way at 
coincidence according to this operation gestalt, the rate of flow of reactant gas can be made 
small, and a passage pressure loss can be made small. Consequently, since energy for sending in 
air can be made small and a small air supply fan can be used, a cheap system distribution 
becomes possible [ efficient and compact ]. 

[0060] [Operation gestalt] drawing 7 besides 2-4. and drawing 8 show the modification of this 
operation gestalt, and simplify more the structure of a unconverted-gas mesh plate and an 
existing reactant gas mesh plate. That is, as shown in drawing 7 , the unconverted-gas outlet 
manifold hole 41 which forms the unconverted-gas inlet-port manifold hole 40 prepared in the 
upper part of the mesh 31 of unconverted-gas mesh plate 32a in the shape of L character in the 
upper left direction of a mesh 31, and is prepared in the lower part is provided in the lower right 
direction of a mesh 31 in the shape of L character. Similarly, as shown in drawi n g 8 , the existing 
reactant gas outlet manifold hole 39 which forms the existing reactant gas inlet-port manifold 
hole 42 prepared in the upper part of the mesh 31 of existing reactant gas mesh plate 32b in the 
shape of L character in the upper right direction of a mesh 31, and is prepared in the lower part 
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is provided in the lower left direction of a mesh 31 in the shape of L character. 
[0061] Consequently, although each gas becomes longer than the operation gestalt which 
showed the die length of the passage to drawing 5 and drawing 6 in order [ of a mesh plate ] to 
flow on the diagonal line mostly and a pressure loss increases somewhat in the modification 
shown in drawing 7 and drawing 8 , structure has the merit of becoming simpler. 
[0062] [ — 3. — 3rd operation gestalt] — the 3rd operation gestalt is the modification of the 
above-mentioned 1st operation gestalt, and is considered as the configuration which flows so 
that a unconverted gas and existing reactant gas may counter mutually through a porous body. 
[0063] [3-1. configuration] drawing 9 is drawing of longitudinal section of the temperature-and- 
humidity exchange section in the 3rd operation gestalt. In addition, the same sign is given to the 
same component as drawing 2 . In order to consider as the configuration which flows in this 
operation gestalt so that it may counter mutually through a porous body 30, a unconverted gas 
and existing reactant gas in the upper part of end-plate 23b on the back The existing reactant 
gas which 1st existing reactant gas inlet-port manifold 27a to which the existing reactant gas 
discharged from the cell section is led was prepared, and was introduced into this 1st existing 
reactant gas inlet-port manifold 27a It passes along the inside of end-plate 23b, and is led to 
2nd existing reactant gas inlet-port manifold 27b prepared in the lower part, and it is constituted 
so that it may be distributed to each temperature-and-humidity exchange cel. And temperature 
and the existing reactant gas by which humidity exchange was carried out are led to 1st existing 
reactant gas outlet manifold 26a prepared in the upper part of front end-plate 23a, and the 
existing reactant gas introduced into this 1st existing reactant gas outlet manifold 26a passes 
along the inside of end-plate 23a, is sent to 2nd existing reactant gas outlet manifold 26b 
prepared in the lower part, and it is constituted so that it may be discharged outside. On the 
other hand, since the configuration by the side of a unconverted gas is the same as that of 
drawing 2 , a unconverted gas flows downward from drawing Nakagami and existing reactant gas 
flows upwards from the bottom, both flow in the direction which counters mutually through a 
porous body 30. 

[0064] [A 3-2. operation and effectiveness] In this operation gestalt which has the above 
configurations, in order that a unconverted gas and existing reactant gas may counter mutually 
and may flow through a porous body, it becomes the same gestalt as the heat exchanger of an 
opposed type. Generally, when a heating area is equal, the heat exchanger of an opposed type 
can expect high effectiveness compared with the heat exchanger of a concurrent mold- 
Moreover, also in humidity exchange, it is known that the analogy of matter transfer is the same 
as that of heat transfer, and the direction of an opposed type is [ matter ] good. Therefore, since 
it becomes the more efficient temperature-and-humidity exchange section, a compact and 
efflcient system can be offered. 
[0065] [4. 4th operation gestalt] 

[4-1. configuration] drawing 10 is drawing of longitudinal section of the porous body of the water 
retention in this operation gestalt As explained so far, this invention has composition with 
fundamental performing exchange of temperature and humidity through the porous body of water 
retention. Therefore, a function required for a porous body is that the permeability of gases 
other than a steam is small while that heat exchange is efficiently performed through a porous 
body, the water which the steam contained in existing reactant gas condensed being held to a 
porous body, and the condensed water pass along a porous body with osmotic pressure and can 
evaporate according to the difference of the steam partial pressure in a front face in a 
unconverted-gas side. 

[0066] In order to realize these functions, the porous body used with this operation gestalt has 
taken twoHayer structure. That is, as shown in drawing 10 , the reinforcement film 46 is stuck on 
ion exchange membrane 45. Thickness is dozens of microns, and although the ion exchange 
membrane 45 used here lets moisture pass, other gas has a pile property in through, and is 
excellent in the permselectivity of gas. And it is constituted so that the water of condensation 
can be supplied to a film surface by capillarity at homogeneity, at the same time it sticks the 
fibrous reinforcement film 46 made from polypropylene and increases reinforcement, in order to 
stabilize and supply moisture to this ion exchange membrane. 
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[0067] Furthermore, in order to raise the water retention of the reinforcement film 46, it is also 
possible to perform hydrophilic processing on the fibrous reinforcement film. Moreover, if the 
water of condensation is constituted so that the passage where existing reactant gas passes 
along the field of water retention may be touched since it is generated by the existing reactant 
gas side, the further improvement in the engine performance is possible for it. Moreover, not only 
two-layer structure but the thing for which the permselectivity of gas is raised more by 
considering as further two or more laminated structures, or water retention is raised is possible. 
[0068] [A 4-2. operation and efFectiveness] In this operation gestalt which has the above 
configurations, since the reinforcement film is stuck on ion exchange membrane, the 
reinforcement of enough film can be obtained. Moreover, since the permselectivity of gas is 
excellent and transparency of the gas from a unconverted gas with a high pressure to an existing 
reactant gas side is kept to the minimum, power for supplying air can be made into the minimum, 
and an efficient system can be offered. 

[0069] Moreover, since the water of condensation can be supplied to a film surface by capillarity 
at homogeneity and the efficient stable humidity exchange is attained at the same time it raises 
membranous reinforcement by using the fibrous reinforcement film, a reliable system distribution 
becomes possible. Furthermore, in order to raise the water retention of the reinforcement film, 
water retention can be further raised by performing hydrophilic processing on the fibrous 
reinforcement film. Moreover, the further improvement in the engine performance is expectable 
by arranging the fibrous reinforcement film which raised water retention so that the passage 
along which existing reactant gas passes may be touched. 
[0070] [5. 5th operation gestalt] 

[5-1. configuration] drawing 1 1 shows the polymer electrolyte fuel cell structure of a system of 
this operation gestalt, and drawing 12 shows drawing of longitudinal section of a heat exchanger 
and a humidity exchanger. In addition, the same sign is given to the same component as drawing 
1 , respectively, and explanation is omitted. Moreover, it is aimed only at the air which is oxidant 
gas also in this operation gestalt. 

[0071] That is, as shown in drawing 1 1 , in this operation gestalt the heat exchanger 50 and the 
humidity exchanger 57 of a unconverted gas and existing reactant gas ac^oin, and are arranged at 
the cell section 9. Moreover, the heat exchanger 50 and the humidity exchanger 57 have unified 
structure. Moreover, the discharge air which is existing reactant gas which reacted in the cell 
section passes along the existing reactant gas path 56 from the existing reactant gas outlet 51, 
and it is constituted so that a unconverted gas may be led to a heat exchanger 50 from the 
unconverted-gas inlet port 12 on the other hand in ** to a heat exchanger 50. And through the 
impermeable heat exchange plate 54, as shown in drawin g 12 , it consists of the interior of a heat 
exchanger 50 so that heat exchange of a unconverted gas and existing reactant gas may be 
performed. 

[0072] Usually, the sheet metal of stainless steel or the aluminum which carried out corrosion 
protection coating is used for the heat exchange plate 54. Moreover, in order to secure the 
passage of each gas, the slot 58 was established in the both sides with a press, the seal member 
55 was installed in the perimeter by the heat exchange plate 54, and the leakage of gas is 
prevented on it. 

[0073] And next, the unconverted gas to which heat exchange was carried out and temperature 
rose is led to the humidity exchanger 57, and temperature falls to coincidence somewhat, and it 
is constituted so that the existing reactant gas containing the water of condensation may also 
be led to the humidity exchanger 57. This humidity exchanger 57 takes the above-mentioned 3rd 
operation gestalt and the same gestalt (counterflow mold), and humidity exchange with a 
unconverted gas and existing reactant gas is performed. The unconverted gas which came out of 
this humidity exchanger 57 is supplied to the cell section 9, and existing reactant gas is 
discharged from the existing reactant gas discharge hole 52 outside. 

[0074] In addition, in this operation gestalt, although the heat exchanger 50 and the humidity 
exchanger 57 are connected to the serial, it is also possible by making the film surface of the 
upstream into impermeability for this by the humidity exchanger [ a part of ] and existing 
reactant gas side to give the same effectiveness. That is, by considering as the structure of 



JP.2000-164229,A [DETAILED DESCRIPTION] 



12/13^— i? 



preparing the heat exchange section and the humidity exchange section in the same field, a heat 
exchanger and a humidity exchanger can be made into the common structure, and a 
configuration can be simplified more. 

[0075] Moreover, there is a method of sticking the sheet metal of the aluminum which performed 
the approach of sticking impermeable polyethylene and the thin sheet of a poly membrane on a 
part of porous body of water retention to moisture as an approach of making a film surface 
impermeability, stainless steel, and corrosion protection coating. The location to stick serves as 
the upstream of existing reactant gas passage, and the existing reactant gas side of 
effectiveness is [ the field to stick ] more large. This is because smooth humidity exchange can 
be performed without being able to move by capillarity in the inside of a porous body, and the 
water of condensation piling up, when the water condensed in part by the existing reactant gas 
side moves to the humidity exchange section of the downstream. In this case, it cannot be 
overemphasized that a unconverted gas is passed in parallel to existing reactant gas. 
Furthermore, as this modification, the non-penetrated section is made into a more detailed 
porous body, and there is an approach which make moisture hard to pass. In this case, although 
moisture is penetrated a little to heat exchange and coincidence and effectiveness becomes 
small, the almost same effectiveness can be acquired. 

[0076] [A 5-2. operation and effectiveness] This operation gestalt which has the above 
configurations acts so that it may state below. That is, temperature is about 80 degrees C, and 
since existing reactant gas is gas whose humidity is about 100%, it holds big enthalpy compared 
with a unconverted gas. That is, even if it performs heat exchange of a unconverted gas and 
existing reactant gas, compared with the rise of the temperature of a unconverted gas, there are 
few falls of the temperature of existing reactant gas. Therefore, if humidity exchange is made to 
perform like this operation gestalt after raising the temperature of a unconverted gas by the heat 
exchanger 50 first, humidity efficiency of the part to which the steam partial pressure of a 
unconverted gas becomes high will improve, and more humidity exchange of it will be attained. In 
this case, it becomes possible to move the water of condensation to a unconverted-gas side 
effectively, without causing the fall of a steam partial pressure, since an existing reactant gas 
side does not have a so big temperature fail. 

[0077] Thus, according to this operation gestalt, after raising the temperature of a unconverted 
gas first by the heat exchanger, by making humidity exchange perform, humidity efficiency 
improves and more humidity exchange is attained. Therefore, humidification of the stable positive 
unconverted gas is not only attained, but since humidity efficiency improves, it becomes possible 
to offer a compacter system. Moreover, a still compacter and efficient system distribution 
becomes possible by unifying a heat exchanger and a humidity exchanger. Consequently, since a 
unconverted gas can be humidified efficiently, without using liquefied water for humidification, 
also in 0 degree C or less and a low condition, the compact and efficient system distribution 
without the problem of fi^eezing of outside air temperature becomes possible. 
[0078] 

[Effect of the Invention] Since it can be made to be able to move to a unconverted gas 
efficiently and the moisture of existing reactant gas can be humidified by contacting existing 
reactant gas and a unconverted gas through the porous body of water retention according to 
this invention as explained above, it is not necessary to supply the water of a liquid for 
humidification, there are no worries about freezing in the bottom of the environment of low 
temperature from which outside air temperature becomes 0 degree C or less, and smooth 
starting is attained. 

[0079] Moreover, since both sides of passage can be used as an exchange area of temperature 
and humidity by passing existing reactant gas and a unconverted gas to mesh-like passage on 
both sides of a porous body, efficient temperature-and-humtdity exchange is attained. By this, it 
is compact and the polymer electrolyte fuel cell system of the stable high engine performance 
can be offered. 

[0080] Moreover, also to a flat polymer electrolyte fuel cell with low height, by passing the 
passage of the temperature-and-humidity exchange section along with a shorter side, it can be 
made low voltage disadvantage, it becomes possible to make power for supplying reactant gas 
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small, and an efficient system can be offered. Moreover, since correspondence becomes possible 
by a small fan or a small compressor about a reactant gas source of supply, a cheap system can 
be offered in a small tooth space. 

[0081] Furthermore, since it should excel in water retention, and only moisture should be 
excelled in the selectivity which does not make gas besides through penetrate by considering as 
the configuration which stuck the fibrous reinforcement film which reinforces ion exchange 
membrane and this for the porous body of water retention and it can consider as the strong film, 
a reliable efficient system becomes possible. Moreover, a compact system with still higher 
effectiveness can be offered by separating the temperature exchange section and the humidity 
exchange section. 



[Translation done.] 
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(^V>-r*t*»-tr8E««5Bfl:i«^5-^lMIRi|SF«?l!l->^^A. 

[000 1] 

««l->;^7^ixtcfil5, Bfl^ifiS^^^SMI!!53|s|.««i(^gE 
[0 0 0 2] 

»), Tyu^ys, Bfls«^i>^i», ji :^«af#«><safwtt 

h :^C«14Sr*-f 5 B{^«:»^««K«SrffiV ^feBit^i* 

[0003] SI 1 3 (1. m»Wi^^miimmm<Dm^i: 

a. 2bSr^LT, :^-ve^»^^fe^:;^/^^^(lt«Hte^S:=S-t- 
^ Bft^n^^ffMffM 3 4 j: . 

K«« 1 a iz7i(.mm<Dmm^^. * y- k«« i b 

50 ««!toai^b3W;<f;^S:«i(l&^5i:, ««^b^R«JJ:J: *)¥ 



3 

[00041 w w«^!t-(b^HJffi:tt«flftSiS-cas>-5fcit). 

[ 0 0 0 5 1 @«c«i^^1t*P«JBt3 i: U-CIl, m 
[00061 iS5»cH«i:i«5^^«»KjBI*s(fc)|ft-t- 

miS^ 6 O-CfiJlTt:: b-CRj(S;if ;^ «)«5^af 30 
tf. SJt£:<f w i * < ««^tB-C* 5 r i: t 

[00071 #M¥6 -1 320 38 

[0 0 0 81 «?fi;^^s/i5'c^«^SHCMLTtt. 
W^Fl 0-1 72 58 7-§-JC;T%$tfCV^5J:5»-, C^ll^ 
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4 

[0 0 0 91 

5«itWina«T»4, ^«aiS0'C£iT»rteTi-5i:* 

[0 0 1 01 -:^r, ^)lIa«*fflv^-f triitinaj»ESr^?5 
9 0'Cj:*)ttev>6 0"C«T-caiEi-5fc*. 

(0 0 1 11 Sblw. 7KI8«Sii«twJ:o-CW|-ce)nfc 
-eABaSr=fT5fc«)> fES)t£:;«f;^«M-e<^7KIK^«aP^Et- 

[0 0 121 «^rj^©»raiSr*i-5«?t:^;J'y^ 

irAoaSISr-^^bLytlijtSr^^fflLfci&^JJili. ioa» 

a«Sr«En5aE*;6S«?l!l«i5lctt:« LT-j|9:«)tr ^fc 

[0 0 1 31 ±i&vit^o^mmmm<omm 

[00 141 

[li«Sr««^:i--5fc*a3#girl ilEJUHSr^^-f-Sfc* 
5aa«3!!lft#il:i:Sr«^, lWIERjC;tf^<0'>*< t 



( 4 ) 

5 

1 0 0 1 5 J 2 ici&m(o^mt±. 1 iB«<^ 

[0016] ±|2«> J; 5 /i:«fifcSr#-t-5l«*« 1 :75Mlt 
Sr:fr L-C»*fei-5 i: J; •? v ^taK^^-CfES^S^;^*^ 

jaAijj±#i-.5 iritis. 4('iiwm^h(D7i^^<Dmmi 20 

m^i/tt-ztizi:*), i^miioifiv^pt y'>aiiis*?g 30 
[0 0 17] nikm5iztsm<om»m^'i'mimw«k'> 

i:Jj:j;»3, amE*3j:tm*3Sflj|Srff 9iaaac 40 
[00181 ±E<Di 9 nc«fiKSrW-t-5lt*«5 tw|E« 

[0019] niK.^ 6 (riBi2(D%^(^, 1 nmn 
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nft:ffi«-ea«2fl!lftS!iJ^ ^:a«3?lft^^S::fc:# < -TS ;i 
fc^srtsw-e, N*fflaac2CEiftlfiJSr««i-5 

[0020] 7 {Cia«cOl6P^Ji, 1 

5 <D\ ^rixA^-KfE.m<omi^m^^msinmm^>:^ 
ffla«if»*s:S:««isit^S6 1 -mti^xm^-Ti, Z t 

[0021] lt*«8 irlB«©H{frW^^iyi!M4«»'> 

Kx*) met^iik%:n 5 a«5E«*»«:»itfc ;i t ^mm 

[0022] ±E«>± 5 /i:«*Sr=^r-t-5i»*« 8 fclE«l 
(0«WJrJ:ntf> a«3S!*Srffofc«j::a*iS«SrS'e: 

+i*t;:±#S*r*5VNT;i»?>a«2flj«^F-ar«t. :»^Eai 
*JJ: i:ix5«>-t?, J: »)ai*<^)Av^aftS!lft*»^ 

tBi:*5, o*!?, itia:^^-?^ h^cs^^^^Astlltltt- 
[0023] ni«:9( 9 \ztim<o^mtt. tinkm a wsm<o 

^b-r^hiiii\z. immm.:^ 9y^ii -m^x^xm^ 
*-^sB^*q^9fclei^<7>^6lRlrJ:i^tf, a 

[0024] 1 0 lw)Egi<0«Wtt, If 1 

Myitis 9 <r>\ ^•tk\.ii^Vi^m<r>^mk^=f-wmmk'y 



7 

[0025] hijk^ 1 1 irsaigo^siQri. n^itisf i t^ts lo 

10 0 2 61 S!*qi 1 2 JC|S«<0«|^tt. 1 7bm 

:x^Atr«V^r, »*tt«)#?L«flctt, il>*< ^:t>-r:^- 
[0027] ni^9 1 3 \zfEm<o^mii. 1 t^is 

[0 0 2 8] 

mm(o^m<omm sit. :^^m<r>%m<ojm 

BO 
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[0 0 2 9] [1. mi^mimi 

T'Aii, ««g89i:ffla«^jftg|5i Oi;;JS-flc^l;$nT 
«fife$n-CV>5, «*«i59(^aa*3!E*Sl51 0t<7)»-^ 

•t-4fc«)«)««ia5*Ri£:il^t?a;if^An 1 7 RRJC 
Sr«?fifflJ»r»Ai-.5fc«)<0««i»*»!|Sf;(f>^AP 1 9, 

2 0, <i^mmi^^fmn\zm-K-r^itif>c)fmM^nm 

[0030] -3^, aSME^iliSiS 1 o fci±, ^<r>im 

<^mm:»:^ Sraa«5Eifte8 1 0 *»6»UJ-t-S fc*<o|JE 

:*f ;^ SrfflSaeSSSISS 1 0 ir g^A-r 5 «) <0*R!|s^;{f ^ A P 

im:tf :^mn i 4, ifriP«E«cSraffl«5;*aJ i OtcaiA 
•r5fc»<0Jft*p«E«cAP 1 SRtf}ftSiaE#:S-aa«SElft 
SBl 0 3»»fc»liJi-**:«)©?&ai*IE«ettJP 1 6*SK»t6>H 

[003 1] ^it. m.mm?Simn i o «)«rffi<03ii^ h-y 

b 2 3 a t::H:, il(fre*SiC»<fcffl;V>^ Ap 1 2 »::it 

iii-5*SJE£:;!f^AP^-5f;— >'i'K2 4 «(flE|!ES*& 

>'i'K2 6*sM:»te>ix-cv^<&. — Siffi«>:tv K7'^-- 
^ 2 3 b izti. mtimm«i^sjt^mitm:ff:^xa i7\z 

^m-t^^Rft^:tf^ m P K 2 5 i: , MfB«% 

Sl5|!ER^il'ft:?W;Jf^tap i 8\zmm-ri^Rit^^^7<a 
•^=:^^-/^K2 7*Siautt>*vCV>5. 35r*s, ^f:|llft?^<i 
«>aa*2fi!lft«l 014, iWk«;{f^-C*5^ft«)**J* 

aaj^jftsui ojcgs;»tf>Hfcs^ig-r5-7=*-/i'Kasr 

[0032] isi 2 II, aa!ft$#i^(^iK(^9si^^-r t> 
(r>xhi>o •ffit^'h. aa«3i«ia5tt, ^bw^ivk^ 

W~ h 2 3 a <!:aiffi<03iV KT'U— h 2 3 b t<r>mz.. 
*RJC::tf;*>5''>a::^t'— h3 2a, ItRJtS::;^;^ ;< s"> 

h 3 2 hRxma^^fo^imw^ o sr^jst^ar 
JiL-c<c5aa«SE»-fe^V'Sriii^-cv>5, iKrffi(^ 
KT'u— h 2 3 a ±i« Ufc*KJ«:;V^ 
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*x «Bro3ii/ K:/w- h 2 3 b«)±JfU{i|4, ±j*L^t 
li, ±j!feUfc*RJC:!(/^ffiP-^=si^->'V'K2 5*SKia:$ 
[0 0 3 31 «V^-C> WI2#?LKfl:3 0i:^y^'a.7'W' 

air{*:Jrfii«F-C#5Ci:t, WW L*:7lc*J8K»£Etr J: o 10 
J; o-Ci{«-e# 5 1 i: fcJC. *«{4J£Jl^<^« 

[0 0 3 41 ^mmmm-r^n. znhff>9Wimit-f--< 

T. *Ri£:S«i:|tS;t:2»«**#aKflc3 0Sr:frb-C« 

[0 0 3 51 *fcv p< S/->3.7'U— h 3 2tt, BiSSTJt 

[0 0 3 6] $e>ir, yi'air^^iqxsr-t-s:: 
[003 71 't J3> 0 3 tt. jaaflticift-fe/n^iOTfeRjC: 

if;^p« y>3.:^U— h 3 2 a Sr:^U/tspffi0t?fc«9. Bl 
4tt» fERj«;;lf;^p« yi'ayw— h3 2 bSr^rLfcspffi 50 
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ElTfcSo 03tJ:^L.fc.J: *SJ€;;tf;^ 

y >>'a7'W'— h 3 2 a ^::*5^^TW:. fifeSipJcKJtbn 

p-r;=*-yuK?L4 0 i:, TSSJ-K*:!- fenfc*SJ^;;tf^ 
UiP^::ij)>-/wK?L4 1 i:Jlii$n-CV>5o 04 
Jj:*L:tJ:5K:x fER*£:;<f;^p< yi^ayi^— h 3 2 bjc: 
*^v^-Cli, 4'*:gUt:i»:Jte>nfc^ yv-^ 3 1 tt, -toi 
85<'H;itP>nfc|tS*S:^:^AP-v=ij^-/uKa4 2 

Tai5iwia:ite>ny5:eEs*£;;!/^Wp-7=*-/i- k7L3 9 1 

[0 0 3 81 ^1t. m2».xfmA\^^\,1ti:o\^. iS>> 

K7L3 6Xt)«Jft«]iSEflcmP-^-*-/i'K7L3 8*Ha»tb 
100391 [1-2. f^ffl] ilEOi^JittliaSrW-t- 

(o'&im.^ wmsL^^n 1 0 (owbw^^^' kt'w- h 2 
3 a »cia;itp>Hfcs«APSiJi 2S:ao-cjaa«55»a5 

1 O'^ir^itd**!.. tSfffioaL^- K::^^— 2 3 a ©rtSBJc 
Kit t>*tfc*K)t£:;^f;^ AR ■=5'::^*— /^ K 2 4 SriioT, 

Kt'u- h 2 3 b rtfrSJJt e,^^fc|!ES^S;^f;^AP•^- 
*-y^K2 7Srao-C» iaait^Sfift-fe/nc^j^ESix. it 

SlS;{^:^WP-^=^*:— >'i'K2 6 S:jfio-C^«6JC»tH$*t 

[00401 ias*^*-fe/Hi, 0 2 Ufc J: 5 fw, 
*Ki£::*f;^y< h 3 2 a , fES*??;^;^ p< -> 

aLT'w- h 3 2 b&t/»*tt«5^?L«*3 o SrfSEStca 

TLKf^ 3 0 5:^ UT««-r 5 r t Jc: J: t) , iftaft3SS»*« 

[004 11 :L<om^, ffla«3^»-fe/vrto*sjt>:*f;^ 

;><y'>arU'— h3 2aJJ:i3V^T»4, H 2 XtJ^BI 3 tr* 
LfcJ; 5 jr. mm<r>^'^ K^u— h 2 3 a i^05fcSJ5£:;y 
x^AP-^=Jh-/w K2 4 Srjio-Cfflaa[3!E#l^--**=«*t 
yi:*Rj«;#;^j±> *Rj^;(f;^AP-^-*->'i'Ka4 0J:: 
p« yi-'a 3 1 (OaEKSriio-C, gER*S:<f:*i:a 

Rj«::<f;^ffiP-r-;j^-/uK?L4 l->.3mi$n?.o 5|5RJe£: 
;{f;^ttlP-^^*— >'i'K7L4 l 



( 7 ) 

11 

K:?'w- h 2 3 b«5rtS|J»zKitbnfc*RJC:«f:x|Up-^ 
^.jj^-yu K 2 5 ««i»05f5Si£:iMbJW;«f;^A 

(00421 -If. M3tt^9k-^/^P%(r>WiBL(5'iJ:^ ^ v 
i'3.:/W-b3 2blc:*^v^Ttt, 02^iV04lc*Lfc 
J: 5 U> SlB5<^3ii/ K::^!^- h 2 3 b rtW|tRjC;«f:xA 
p-r=jh-/u K 2 7 Sriio-rfflS«^!f*S5'^9r75»ttfcS5 

7L4 2}r3|i*»ix, ^ s/i^a. 3 1 <o»KgS*iio-c, 

/'I' K7L3 9 SriioTv ^ffi«>^i^ KT'l — h 2 3 a 
<^rt«aJjcKlt 6.ttfcgERi^::^^:^taR-^=*--'i' K2 6 Sr 

[0 0 4 3] ^43, 4:|»fe^«fi<DfiadC3iEft«lS»:. mc 
[00441 [1-3. ^»*] :i©J:5l::. *l«t»« 

[00451 $ P>ir, iaa*i!Sia5rortS5(^KJffi::«/^« 

i«-t--5#?LK«^'^<^7K<o*«&/J5 J; tJ ^5t-f-5fc* 30 

■5, 

[0 0 4 61 ;^7'vu;^<??p< s/v'aL^^HT/u? 
[00471 »|»7K;JS#IL«<|:(0»7KIB:^Jjet±li 40 
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[00481 mMS^^amutmrnt t-wc-ft 

•t-«ii:J::J:»), ?»n;i^*J*<;i5, i«^»*i:/£5tf*> 
[0 0 4 91 S*S;«f;^ i: b-Ctt, WtitM-^ibi^ 

[0050] [ 1 - 4 . te<0|llfiJ^tB] ^£*5, *||«£J^ 

[0 0 5 1] ^/t, :i^i»ii)^«i-eM:aaiC^i«i«(^«»i 
[0 0 5 2] [2. m2mmi»wi] m2mimwiti. ± 

[0053] [ 2 - 1 . @i*:i«:5>^S!*»i|sHl?&-> 

*&cr>, ffla«5f««B«)*Rj«:;<f p< s/ -^a. 7' u— h a 

2 a 4-^Ufcfc<^-Cfc5. S**???^?)*^?^^ 

jE£;;if;^;^ s/ ^a.T'u— h 3 2 a t), Mfk:^ ^ V ^ <r>mi^ 

[0 0 5 41 igsjr^ufcj; *S;S:!J^^7t 

yi/'^T'U— h 3 2 a (CJSVn-CI*, ttJ^fflJtrKJt bix^t 
p< ixi^a. 3 1 tt, ^r<^±SBlcH!{t?>n«:*SJS:;y^AP 
■r=.:j?-/p Ka4 o i , TilJf::K»t hiMtmmS-:ff:^m 
p-7=;i,— /uKa4 1 i:*a^?n-C*J«?, ^BLfC"1^:^X 
p-^=3j>-/u K?L4 0 tclc*»nfc*RJt£:^«tt, s/ 
3.863 1 Sriio-C, *SJ«:;!{f;^UiP-r;=jj%-/uKTL4 l 

[0 0 5 51 9iRfC-i^^y^i/''y=-^^'-VZ2 
blc*3v>Tt>, l2l6Jc*bfcJ;5J-> 't'*S8t::«:tte>*i 



( 8 ) 
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100 6 01 [2-4. m(r>mmmmi mrRxfrns 
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=ijf:-/uK?L4 2tc:3|:;0»nfcfER;£:^^l4> ^ yi^^-SB j/^^-^i^- hStJ«gESJ^;5f;^p' s/v'a.yu— h<^) 

5^A»^^5J:5{^:«^$^^-CV^5, JteJs, JrEtfS i S«iSJ^ Ufci s/i'a.^^v- h 3 2 a <oy 

ittWtt«l&i-5„ KJL4 O ^5/ 3 1 (^&±:^fc L^^^^tJriaJt, * 

wi:;JS«»i>-C*Ki:/j:5. «««f8-CH:. lo m^. 08lw^UfcJ:5Jw, eE^;if::^^ yS^a.T/w- 
t^ttlgSrfllffti-SfcfeJ::, SJt£::</;^<ogKaiSr*j5®«?it h 3 2 b<^;< s/^^^t 3 i oJigptrKJt f>ix5|!ERjC:*/;^ 
^■m^m^hilti^. i:fkmicf&oXm-r:L ao^^jJ^-^i^ Ka4 2 S:. yi^a. 3 1 <o;&±:^lcL 

o-CS*&:«^^S:2i(E-f J:5J^«^$n-Ct>-5, 1 0 0 6 1 1 -t<03fe«. ISI7&U«08 

[005 71 [2-2. f^ffl] ±|E<oj;5/j;«fifeSr*i- tt, ■tn-en<o;{f^*M yi'a.:/^- 

jffi;;tf ;^ 14. AP ^ ^d^-^'i' K7L 4 O 10 0 6 2] [3.03 mmmmi m 3 ^HHmmi-i. ± 

ti. > t/ 3 1 oilEIS*fiia:i^i<atri«H-C. j€KiS;{f lEflS i miimm<ommmxib *> , 5feSJ«;;tf ;^ jSRJiS;^ 

oT:*RJC:<r^WP K7L4 1 '^^tH^tv-So t Vitii(OXibi>o 

mM§L^Wt/vP^<DWtS.lt^:ff^ ^^y'>=L-:fu-h [00631 [3-1. El 9 03 ^J6?g«tc 

^Ap-^^*:-/^ K?L4 2 J;:9|t;4»tt. p< -^^ 3 1 o»t cm^9m\'\tm~<Dn^-iHVXi>i, *||J6?^JBtr 
aSS:Mi22*l6]Jc»lEnT, *Sl£;;(f ;^ t fflft. aA55»Sr fev^Xtt. i:llS*£:;!^^Sr^aif^3 0 Srrfr 
frofc^, fESJC:;y^mp•^^*-/^K7L3 9Sriio VXm^izMt^-r^J: o^zm!tl^>m^i:■r^±lt)^z. « 
-C, ^W'-ilSWi^tti. 30 m<03^> K^W- h 2 3 b<DJ:SHCtt, m»«5*»fe»ffl 
[00 5 81 -mz. Mim.^~iy hUmm^^ -y^izit ^ii1t^R^^:ff:^MmA^in^m i<^m.Rft^^:^AaT:^ 
ftUT/hSv^fc*. mM^^m±Ji'imzmix^:i!f^m !h~/wK2 7 a^ssant^nv ro01<^fESJC;;y:^AP 
««l-fe/KOi!c«JrttSi-5, bfci*io-C, ItmSU •^::i3ft-zl'K2 7 atC«A$ttfcllRjS:;(f^»±, 3i>'K 
^;l81«^C^I21»3:«oXi«•f fc. *Rrt?;tf;^i:gt£iy£:3lf;^ t'u- h 2 3 brtSriioT. T«Hwt5lJtf>*vfcJK2«>fE 
/JSatJiJBS^J-*)^:::^: tfco-r:, ^mz:kt RjS:;^f^AP-^=*-/w K2 7 b #iftS*SE 

atlSII*S:ffi<T?*, «ElSEElt4:/h$ < - h 2 3 a ©iWirKltb^^SKl ©|IERj(S;tf::^«a-!' 

»lEK»fffi«»4:*:t^<-e#5<o =*~zu K 2 6 a (cgi^^tv, c<o«i<DfESJE£;;«f^UlP 
-e. SJ«:;«f;^<oMjiSr/h$<-t-5ri:*«-C*, ffiHSr* 40 •r=i7j^>->'UK2 6 a »cg!tASnfcfER)c£;:^f:^f4. a^^' K 

hiz^h$<-r?>ZtiiiX^i, 7'v-h2 3artS:jfi-3T, TWI-KJt e>tlfcKS 2 (OR 

[0 0 5 91 [2-3. ^«>i5l=> **lfc?^tt SJ«:;y;^WP-r::ijJ^-/wK2 6b»cai6>*t, 

m:fj^\z^'^xmi-ZtAiX^?><DX. 9(E»&ft$«r«< «;«tt02i:l^«-^*>5^J6. *RjE£;;«f;^J40«t'±*>b 

'Sf-Sr/h* < -r-S C i: (00641 [3-2. f^ffi- ±IBo J: 5 ^Sifllfili 
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15 

^bn-cs3»), Mmm<o:t3Aimft^»^mi)i0:^\ Lit 

[0 0 6 51 [4. mAmmm 

[4-1. El ion, *3llfe?^«8^c*5lt^.i*7K^4 

[00661 wnfe©«|6Sr5^-r-5fc«)«w, ;«:|«fe^ 
l»-efflV>5>n-5#7L|f«:tt. 2Ji«itSrto-CV>5, o 20 

HI OtJiii%bfcJ;5tw, -f:i-:^SEliM«45»c*t» 
«|4 6;SJ|i»)#»tfenrv>5. rr.-CfflV^rv>5-f 
^IAAI4 5 ttv 5 if n i^-e, 

SrSfSb-C«*&-J-5fc«>Jj:, JHy7'^tr^':^Sr«•!|B^^:■f- 
«||tt(t*t«)«3Mi4 6SrjW;»)#»t, 3*«Srli-f-tRI»* 

[0 0 6 71 $6>»r, «3*i«4 6«?fi^7KttS:lPl±$-it'5 30 

J: 0 , ;{f ;^ <D51«^aiH4S: J; 0 Wii)^ 9 , fiiTKttSrW* 
[00681 [4-2. ±ia<oj;5'fc«l!8 
*JR!;»)W■^tP>4^TV>5fc*^i. +:J>/iJ!!l(^34l«Sr»5 r 40 

[0 0 6 91 wmiiit<om^mi:m\<^i:it\zx 
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$?>/j:5tt1jB[«r|±*s»i#-e#5o 
[0070] [5. IfSSlliK^ffi] 
[ 5 - 1 . m^] 01m, *3IJfe?^fl8(D@^*:i«S^»^l! 

[00 7 11 -r/jj*?*,, HI Uc^Lfci5ti> *|51K 

V>5, ?ft^«Mg5 0i:a«^»«5 7«-f^<k$ 

;tf^iilS5 6Srao-C, IR*1MI5 O'^i:***, 
slcSiS^t'^tt, *SJ£:;y^AP i 2 i UlftS^lMSs O'^ 

0»rt«-Ctt, HI 2fc^UfcJ:5tc, ^ai§tt«)}IHSE 
[0 0 7 21 mn. JI!lX»:^^-h5 4Jctt, 

[00731 -t L-C, «l5f«l**liUt*i±#bfc*SlS 
«5 7--^:#**^t■5J;5»w^i^ilt$^^-Cv^i, r«)aA3iS 

[0 0 7 51 )iia5Sr^ai814»ci-5;^fei:L-C 
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[00761 [5-2. fpffl -^^D ±|E«>J:5««*ft 

1 0 0%<^;tf;^-C*>5/i:i?), *SJt£:;<^^tw«:'<-C:^#<c 

SrJR2fiEl<H»5 0-e±#$-frt:*sv^fc«, a«3SfiftSrfffc 

S!!i{J:*S*S;!f 1 5 r t *s Wig i: 5. 

«^ Jl«2SE»SrfTfc-e:5 C »c J; 9 , mSt^m»miift^ 30 

i:aaf5ft(H!S*-**^'fb-t-5ri:{rJ;t). $ f,|r=i v/<i>' 
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